Lamotrigine increases gene expression of GABA-A receptor beta3 subunit in primary cultured rat hippocampus cells.
To study the mechanism of action of the novel anticonvulsant and mood stabilizer lamotrigine, we used cDNA array to generate an expression profile of lamotrigine-regulated genes in primary cultured rat hippocampus cells. Gene expression was analyzed using Atlas Rat 1.2 Arrays of approximately 1200 genes. Total RNA was isolated from control and cells treated with lamotrigine at 0.1 mM for one week and reverse-transcribed to cDNA labeled with 32P-dATP. The cDNA probes were hybridized with two identical cDNA array membranes. After comparing hybridized signals between these two membranes, we found that chronic treatment with lamotrigine increased the expression of eight genes and decreased the expression of six genes. One of the upregulated genes is GABA-A receptor beta subunit. This increase in GABA-A receptor beta3 subunit expression was further confirmed by Northern blotting analysis. In situ hybridization revealed that chronic treatment with lamotrigine increased GABA-A receptor beta3 subunit gene expression in CA1, CA3 and dentate gyrus of rat hippocampus. Our findings indicate that lamotrigine may effect GABA-A receptor regulated functions in the central nervous system.